Manifestation of psychiatric behaviors in a mouse model of griseofulvin-induced hepatic porphyria.
Most patients with hepatic porphyria exhibit neuropsychiatric symptoms, including abdominal pain, peripheral neuropathy, confusion, insomnia and mental disturbances such as anxiety and depression. Although heme deficiency and accumulation of heme precursors are thought to be responsible for neuropsychiatric manifestations in patients with acute porphyria, the pathogenetic mechanisms remain poorly understood. In the present study, we observed psychiatric behaviors in mice with hepatic porphyria induced by the ingestion of a griseofulvin (GF)-containing diet over a period of 12 weeks. GF ingestion by the mice caused an accumulation of porphyrins in the feces and a decrease in heme in the liver; these effects were observed throughout the entire duration of the experiment, with maximum levels observed after circa 1 week of ingestion of this diet. In addition, the mice developed enlargement of the liver, hepatocyte injury, and cholestasis. Mice with hepatic porphyria manifested an anxiety-like behavior by the long-term treatment (over 5 weeks) in a GF-dose and duration dependent manner. The hepatic porphyria mice also manifested depression-like behaviors by the short-term treatment (3 weeks) of GF2.0, which was reversed by administration of anti-depressant, imipramine. In conclusion, this study for the first time demonstrated psychiatric manifestations in GF-induced hepatic porphyria mice. The present results suggest that model animals could be useful for elucidating the mechanisms underlying psychiatric manifestations in syndromes such as hepatic porphyria and hepatic encephalopathy that are associated with the impairment of hepatic function.